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ABSTRACT 


Bifunctional molecules and methods for their use in the 
production of binary or tripartite complexes in a host are 
provided. The bifunctional molecule is a conjugate of a drug 
moiety and a presenter protein ligand. The molecular weight 
of the bifunctional molecule is less than about 5000 daltons. 
In the methods, an effective amount of the bifunctional 
molecule is administered to the host. In certain embodiments 
the bifunctional molecule binds to the presenter protein and 
a drug target to produce a tripartite complex, while in other 
embodiments the bifunctional molecule binds to either the 
presenter protein or the drug target, but not both, to produce 
a binary complex The subject methods and compositions 
find use in a variety of therapeutic applications. 
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cultures is inhibited in a concentration dependent fashion. 
When these cells are transformed with a vector that allows 
the inducible expression of human FKBP, the bacteria 
become less sensitive to the bifunctional molecule when 
FKBP is expressed. To demonstrate that this detoxification 5 
of the bifunctional molecule is based on binding to FKBP, 
increasing concentrations of FK506 are added to the culture 
medium. FK506 competes with the bifunctional molecule 
for FKBP binding so that increasing concentrations of free 
bifunctional moelcule are present which can inhibit DHFR. 
FK506 by itself has no effect on the growth of the bacterial 10 
cultures in the presence or absence of FKBP. 

This assay demonstrates that the presence of FKBP pro- 
tects cells from the DHFR inhibitory activity of pteridine- 
FKBP ligand bifunctional molecules. This observation is the 
basis for creating cell selective anti-microbials that show 
reduced toxicity in humans. 

It is evident from the above results and discussion that the 
subject invention provides a powerful tool for improving the 
affinity and/or specificity and selectivity of drugs. As such, 
the subject method provides for the improvement of drugs 
currently in use, e.g. by reducing unwanted side effects. 20 
Furthermore, the subject methods can be used to improve 
drugs that have, until now, been clinically useless due to 
considerable toxicity in humans and animals. Therefore, the 
invention provides for the potential usefulness of the variety 
of previously discovered and discarded biologically active 
compounds. Accordingly, the invention provides an impor- 25 
tant advancement in pharmacological science. 

All publications and patent applications cited in this 
specification are herein incorporated by reference as if each 
individual publication or patent application were specifically 
and individually indicated to be incorporated by reference. 30 
The citation of any publication is for its disclosure prior to 
the filing date and should not be construed as an admission 
that the present invention is not entitled to antedate such 
publication by virtue of prior invention. 

Although the foregoing invention has been described in 
some detail by way of illustration and example for purposes 
of clarity of understanding, it is readily apparent to those of 
ordinary skill in the art in light of the teachings of this 
invention that certain changes and modifications may be 
made thereto without departing from the spirit or scope of 
the appended claims. 40 

What is claimed is: 

1. In a method of administering a drug to a host in need 
of said drug, the improvement comprising: 

administering to said host an effective amount of a bifunc- 
tional molecule of less than about 5000 daltons con- 45 
sisting of said drug or a fragment thereof linked to a 
ligand for a presenter protein endogenous to said host, 
wherein said drug binds to a drug target and said ligand 
binds to a presenter protein that is not said drug target. 

2. The method according to claim 1, wherein said host is 50 
a mammalian host. 

3. The method according to claim 2, wherein said mam- 
malian host is human. 

4. The method according to claim 1, wherein said drug is 

a small molecule. 55 

5. The method according to claim 1, wherein said drug 
binds to an extracellular target. 

6. The method according to claim 1, wherein said drug 
binds to an intracellular target. 

7. The method according to claim 6, wherein said pre- 
senter protein ligand is a peptidyl prolyl isom rase. 60 

8. The method according to claim 1, wherein said drug 
moiety and ligand of said bifunctional molecule are joined 
by a linking group. 

9. A method for producing a tripartite complex in a 
mammalian host, said method comprising: 65 

administering to said mammalian host an effective 
amount of a bifunctional molecule of less than about 
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5000 daltons consisting of a drug moiety linked to a 
ligand for a presenter protein endogenous to said mam- 
malian host, wherein said drug moiety binds to a drug 
target and said ligand binds to a presenter protein that 
is not said drug target to produce said tripartite complex 
of said drug target, bifunctional molecule and presenter 
protein in said mammalian host. 

10. The method according to claim 9, wherein said 
tripartite complex is produced intracellularly. 

11. The method according to claim 9, wherein said 
tripartite complex is produced extracellularly. 

12. The method according to claim 9, wherein said drug 
target is a protein. 

13. The met hod according to claim 9, wherein said 
endogenous presenter protein is selected from the group 
consisting of: peptidyl-prolyl isomerases, Hsp90, steroid 
hormone receptors, cytoskeletal proteins, albumin and vita- 
min receptors. 

14. The method according to claim 9, wherein said 
bifunctional molecule is administered as a pharmaceutical 
preparation. 

15. The method according to claim 9, wherein said drug 
moiety and ligand of said bifunctional molecule are joined 
byjjinking group. 

/l6JA method for producing an intracellular tripartite 
complex in a mammalian host, said method comprising: 

administering to said mammalian host an effective 
amount of a bifunctional molecule of less than about 
5000 daltons comprising a drug moiety linked to a 
endogenous pres ent er protein ligand, where injtheJ said 
drug moiety andKE^said endogenous presenter protein 
ligand bind to different intracellular proteins; to pro- 
duce said intracellular tripartite complex. 

17. The method according to claim 16, wherein said 
endogenous presenter protein is selected from the group 
consisting of: peptidyl prolyl isomerases, Hsp90, steroid 
hormone receptors and cytoskeletal proteins. 

18. The method according to claim 17, wherein said 
endogenous presenter protein is a peptidyl prolyl isomerase. 

19. The method according to claim 16, wherein said drug 
moiety and ligand of said bifunctional molecule are joined 
by a linking group. 

20. A method for enhancing the selectivity of a drug for 
an intracellular drug target in a first cell as compared to a 
second cell, containing the drug target said method com- 
prising: 

contacting said first and second cells with a bifunctional 
molecule of less than about 5000 daltons comprising 
said drug linked to a ligand for a presenter protein that 
is not said drug target present in said second cell but not 
in said first cell, wherein said drug binds to the drug 
target in said first cell and said ligand binds to the 
presenter protein in said second cell; 

to produce a binary complex comprising said bifunctional 
molecule and presenter protein in said second cell 
wherein the drug does not bind to the drug target in the 
second cell, and to produce a binary complex compris- 
ing said bifunctional molecule and drug target in said 
first cell wherein the drug binds to the drug target in the 
first cell. 

21. The method according to claim 20, wherein said drug 
is an antimicrobial agent. 

22. The method according to claim 20, wherein said 
ligand is a peptidyl prolyl isomerase ligand. 

23. The method according to claim 20, wherein said drug 
moiety and ligand of said bifunctional molecule are joined 
by a linking group. 
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